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THE MARTIN NIGHT BOMBER 

THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 


The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 


THE GLENN L. MARTIN COMPANY 
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1919 

will mark the beginning of the commercial and civil 
development of AIRCRAFT. 

The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 

AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost 
position for 

ACCURACY and 
AUTHORITATIVE CONTENTS 

Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 

During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 

Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 


The GARDNER-MOFFAT COMPANY, Inc. 

120 West Thirty-second Street, New York City 

Enclosed please find $1.00, for which send me AVIATION AND AERONAUTICAL 
ENGINEERING for four months. 

Signed 

Street 

Cit y State 
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-Airplane Rexpar VarnisR 
Resists -Arctic Frost and Desert S virc 



T N every climate, under every condition of exposure, 
* Air-Plane Rexpar Varnish protects every surface 
to which it is applied. 

Air-Plane Rexpar Varnish protected American Air- 
planes above the Sinai desert and above the expedition 
out of Archangel in Arctic Russia. 

Your varnish requirements cannot be more rigid and 
exacting than those of the U. S. Signal Corps. Signal 
Corps requirements were 34 in number and included 
every essential test that could be made or met. Air- 
Plane Rexpar Varnish met them all. Its success in 
war fits it for every spar varnish demand of peace. 
Order Air-Plane Rexpar for all your varnish needs. 
Get it from any Sherwin-Williams Representative, 
Branch or Depot. 


..The Sherwin-Williams Company 
' 802 Canal Road Cleveland, Ohio 


Sherwin-Williams Products 

Paints and Varnishes 

DYESTUFFS. COLORS. PIGMENTS. CHEMICALS. INSECTICIDE! 
~~~Df**NFECTA NTS. WOOD PRESERVATIVES 





743 


Stainless Steel 
Motor Valves 

Meeting War Requirements Develops 
Valve Material Ideal for Many Motors 

S TAINLESS STEEL was originally used experimentally by 
Hadfield, as a valve material in certain English motors and for 
other parts in which non-oxidizing qualities were desired. 
Then came the war. European airplane motor parts had to be 
produced in America. Stainless Steel valves were wanted on a large 
scale production basis for these high compression motors. Later 
some French and other foreign airplane motors built in this country 
turned to Stainless Steel as a remedy against burning and warpage of 
valve seats when war necessities demanded motors of greater ceiling 
power, consequently, higher compression and greatly intensified 
motor heats. 

During the last two years we have satisfactorily produced thousands of these 
valves to fill this demand and were able to do this because of extensive inquiries made 
into the properties of this steel in our laboratories and thorough tests made of its ser- 
vice qualities resulting in definite determination of the proper methods and processes 
to be followed in forging and heat treating the steel. 

This steel, therefore, is in no sense experimental either from the viewpoint of 
manufacturing or service. It offers, we believe, an ideal valve material for many 
motors. Even when operating at high motor heat, valves of this steel 
— Withstand oxidation. 

— Hold their hardness. 

— Maintain their strength. 

— Have good wearing and seating qualities. 

Fusing, burning, warpage, loss of power and similar troubles are p-tctically 

securing high efficiency in many motors, presents opportunity to test a possible remedy 
for valve difficulties, if existing, and enabling motor engineers, if desired, to increase 
motor power without decreasing valve efficiency. 

We have further data which we will be glad to present on request. 

The Steel Products Co 

Cleveland Detroit 
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PRECISION 
BALL BEARINGS 

(PRTEHTEPl 

In any machine, maximum serviceabil- 
ity can be had only when each link in 
the chain from power to performance 
has a capacity for its functions ample 
for every emergency. A consistent fac- 
tor of safety must obtain throughout. 

And it is not unusual to find that a very 
inconspicuous part bears a tremendous 
burden of responsibility- — may. by its 
failure, cripple the whole mechanism. 

The bearings in ignition apparatus 
and lighting generator of an air- 
plane, car, truck, tractor or power 
boat are vital to the machine's 

its record. Therefore, builders of 
dependable electrical apparatus, 
knowing "MffR.ftlfl" dependability in 
speed service, have standardized 
on "tJORffifl" Ball Bearings. 

Be SURE — See that your Electrical 
Apparatus is " NORMB " Equipped 

THE NORMA CWnPflNy OF AMERICA 

1790 BIWADWfly NEW yORE 

Ball , Roller , Thrust and Combination Bearings . 
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1919 ? 


What the coming year has in 
store for American Industry is the 
question in the mind of every busi- 
ness man. The answer depends 
entirely upon ourselves. 

A forward look and immediate 
action are necessary. The man 
that fears radical readjustments 
and declining prices and selfishly 
waits to get the full benefit of 
these will be left behind in the 
commercial race. If all should do 
this, it would mean disaster. Fair 
wages and fair prices mean pros- 
perity. There is an ample market 


for all our products at their pres- 
ent values. We must translate our 
belief in the future into purchas- 
ing and production if we are to be 
ready for the rising tide of busi- 


If we do this and suit our actions 
to our words there can be no doubt 
as to the answer of the question — 
What of 1919? The Automotive 
Industry proved its ability and 
patriotism during the War. It 
now has the opportunity to prove 
its strength, permanence and com- 
manding position among the In- 
dustries of America. 


Wyman-Gordon Company 

Worcester, Mass. Cleveland, Ohio 
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T HE annual banquet of the Manufacturers’ Air- 
craft Association, which was this year a particu- 
larly representative gathering of men directly 
or indirectly- concerned with aeronautics, emphasized 
principally two points. 

The first of these was the magnitude of the industrial 
firms represented, all of which have since the war been 
engaged in the pursuit of some phase of aerial naviga- 
tion. Before 1917 the aircraft industry struggled along 
year in and year out with insignificant government 
encouragement, and produced, as a consequence, but 
limited quantities of airplanes and engines. But with 
the production program of 1918, based on demands 
made by the war, many of the larger manufacturing 
companies have become extensively engaged in airplane 
production, and this activity has naturally led them 
to consider the post-war problems of aeronautics. Judg- 
ing by various expressions of opinion, these manufac- 
turers are as a rule far-sighted enough to grasp the great 
possibilities aircraft afford for public transportation and 
are making, or have already perfected peace production 
plans in accordance. The vast- amount of aircraft pro- 
duction machinery which has been accumulated during 
the war as well as the engineering talent that has been 
developed in the pursuit of military requirements is 
therefore likely to be used in the future for the needs 
of commercial aeronautics, instead of going to waste 
through lack of proper comprehension of the problem. 

The second note which predominated in the conversa- 
tions at the tables and in the addresses made was that, 
while the aircraft manufacturers and engineers are de- 
termined to develop the field of commercial aeronautics 
regardless of pessimistic reports from official quarters, 
they fully realize the necessity of effecting a modification 
of certain basic conceptions of airplane design, so that 
aircraft may furnish the maximum of all-round effi- 
ciency in the pursuit of peace time objects. 

For the past ten years every effort in the matter of 
airplane design has had as its background the develop- 
ment of machines endowed with ever-increasing speed, 
climb, and maneuvering ability. This tendency has 
obviously necessitated a good many compromises in 
terms of maximum safety, such as comparatively high 
landing speeds, high wing and power loading, low fac- 
tors of safety, etc. While war requirements fully justi- 
fied such a course, there is no gainsaying that the de- 
mands of peace-time, that is civil, aeronautics will needs 
bring about a considerable change in these engineering 
conceptions. 

Beliability must become the first and principal watch- 
word of airplane design and construction. Beliability 


with respect to the materials used, reliability in the mat- 
ter of assembly work and inspection, and what should 
perhaps precede these two requirements, reliability in 
actual airplane conception and design— in brief, all 
round reliability, this should be the constant endeavor 
of all those connected with the manufacture of aircraft. 

Commendable progress has already been made in this 
respect on comparison of machines turned out today 
with those produced a few years ago. However, the 
stress of war has often tolerated the adoption of con- 
struction standards which were the results of hasty pro- 
duction methods; these must of course be eliminated 
if the airplane is to become constructionally as reliable — 
which most emphatically is feasible today — as any other 
engineering work. 

To make of the airplane a machine which will con- 
vince the public of its desirability for civilian pursuits 
the element of safety must absolutely predominate in 
every feature. To acquire this will mean that airplanes 
for civilian uses will have to embody first of all much 
lower landing speed than was hitherto customary ; this 
will not only increase safety on landing, but will also 
permit the use of much smaller aerodromes. Another 
problem that will require serious consideration is the 
reduction of wing and power loading, for such a course 
will increase safety in flight. 

Besides these problems, which concern the element 
of safety pure and simple, there are some subsidiary 
questions which also demand solution ; chief among these 
is the matter of comfort. Development along these 
lines, assisted by actual demonstration of what airplanes 
specially designed for the peace-time demand offer to 
the public, will go a long way toward popularizing 
aerial navigation for civilian purposes. 

These are some of the more outstanding reasons which 
make it undesirable to use merely modified military air- 
planes for commercial aeronautics. The experience of 
the Post Office Department shows that superficially 
altered military machines are unable to give the full 
commercial service that may justly be expected from 
airplanes specially designed for this purpose. The 
sooner this fact is realized, the better will be the per- 
formances of commercial aeronautic enterprises. 

If the gathering of aircraft manufacturers and others 
concerned with aeronautics had accomplished nothing 
more than to give mutual confidence in the future of the 
industry as a producer of commercial vehicles, not to 
speak of military and naval machines, and to display the 
remarkably lucid grasp these men have of the principal 
problems awaiting solution, it would have been well 
worth while. 
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-The design and construction of the fastest fighting airplane ever flown 
Official Government records credit this triplane, which was built for the U. S 
Navy, known as model 18-T. with 160 miles per hour, carrying full military 
load, pilot and passenger. This is 15 miles per hour faster than any speed 
ever claimed for an airplane, a truly epoch-making achievement, made possibk 
by the development of our new model K. motor. 

-The design and construction for the Navy of the largest flying boats in the 
world, colossal crafts capable of carrying five tons useful load. It was ok 
of these boats that recently carried fifty passengers. 

-The design and construction for the U. S. Navy of the fastest and most eS 
cient Seaplane in service anywhere. This craft, which is known as the Curtis 
model H-A. with Liberty motor, made an official speed of 126 miles per hour 
with full military load, armament, ammunition, pilot and passenger. 


-The development and construction of a 12 cylinder. 400 H.P. motor of an 
entirely new and much lighter type, known as the Curtiss model K-12. These 
motors have undergone exhaustive tests and are already in production. 

—The development and construction of the Curtiss model K-6, a new and much 
lighter 6 cylinder motor. This engine develops 160 H.P. and possesses greatest 
endurance and reliability. 


-The development and construction on a large scale of the Curtiss OXX 
motors, and the J-N-4 training planes, which were used almost exclusively by 
the United States and Canada and largely in England for the training of 
American and British aviators. The training of over seven-tenths of the orig- 
inal land and marine flying pilots, -most of whom entered the service and 
formed the nucleus of the United States Aerial T raining Forces. 


* nt - Its activities, instead of being decreased, will be increased by the 
research laboratories, wind tunnels and shops in perfecting designs and 
a gped for sportsman's use, mail carrying and other peace-time purposes 
■hiss military planes have proved themselves to be. 

■ION. GARDEN CITY, L. I. 
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British Airship Development and Operations 


The British airship service, while nominally a branch o. .... 
Royal Air Force, is in fact attached to the British Xavy.be- 
cuuse the scope of its operations is purely naval. For this 
** d by British airships during the 

; n design have, up to the signing 
't as the other operations of 


war, as well as developments i 
of the armistice, been kept as 

the “silent service.*' Considerable interest attaches mere! ore 
to the following semi-official statement, issued by the British 
Air Ministry, as it affords the tirst authoritative presentation 
of the development and operations of British airships during 
the war. The figures given relative to man power required for 
o|>erating airships, casualties per flight mileage, and non-flying 
days, are particularly worthy of note. 

The outbreak of war found the Royal Navy i 
seven airships, all of the non-rigid type. On October 1 
the number was 103, including rigid and non-rigids. Four of 


Coastal and North Sea. Of the last three, the S.S. is rigged 
externally to Eta patches, while the Coastal and North Sea 
use the Astra system. 

Small S.S. ships were first constructed in 1915, and at once 
proved their value. An improved class known as S.S. Zero 
held the field until the advent of the S.S. Twin in 1917. The 
Zero has a blunt-nosed envelope, with its greatest diameter 
about a quarter of the length from the nose. Its cubic capacity 
is 70,000 ft., its length is 145 l't., and its greatest diameter 29 ft. 
The ear carries a crew of three. The record flight for a Zero 
lasted for 50 hr., 55 min. 

The Twin has, as its name implies, twin engines, two 75 hp. 
Hawks. Its capacity is 100,000 cu. ft. Its length is 164.5 ft, 
the greatest diameter being about 32 ft. It is considered a 
most useful and satisfactory class, and is now supplanting the 




1' 200,000 c 



British Coastal Type Airship 

<C) Underwood and Underwood 


the original seven hod been taken over from the Army on 
December 31, 1913. The first British airship, “Nulli Seeun- 
dus,” appeared in the air in 1907. She was of the semi-rigid 
type. That is to say, she had a rigid framework running fore 
and aft along the bottom of the envelope, and to this the ear 
was attached. She was deleted before the outbreak of war. 
The “ Beta *' tinted from 1910. She was a non-rigid, and the 
car was rigged to a girdle of fabric stuck and sewn round the 
envelope, Later in the same year the " Gamma ” was produced, 
and was the first Army airship to lie fitted with swivelling 
propellers. The " Delta," built in 1912, was remarkable for the 
use of “dope” on her envelope to prevent gas leakage. The 
“ Eta," built in 1913, gave her name to the “ Eta patch ” 
system of attaching rigging cables to the exterior of the 
envelope. This was a great improvement on the girdle system. 
These last four ships were in use when war broke out, and the 
“ Beta " observed for the Belgian artillery in 1915. 

The Navy commenced airship experiments in 1911 with a 
rigid, which was accidentally broken in two before she made a 
flight, Nos. 2, 3, and 4 were non-rigids. Of these No. 2 was 
the parent of the S. S. (Submarine Scout) type. No. 3 was 
all Astra Torres, trilobe in shape, with internal rigging, built 
in Paris. No. 3 patrolled the Channel during the crossing of 
the Expeditionary Force, and was subsequently employed for 
a while in Belgium. No. 4 was a Pnrseval, bought from Ger- 
many, of 360.000 cubic feet capacity. The Pnrseval type is 
rigged externally to a girdle. On the night of August 5-6. 
1914. this ship putrollcd tbtiChumiel from 7 p.m. till 5.30 a-m. 

Non-Rigid Airships 

During the war four types of non-rigid airships have been 
constructed in Great Britain Pnrseval, Submarine Scout, 


ear wiU hold five men. Airships of this type did most of the 
long distance patrols during the last two years of the war. and 
were largely employed ill conveying ships from beyond the 
Scilly Isles up the Channel. Their work has been most satisfac- 
tory, but they are now being supplanted by an improved class 
known as the C* (Coastal Star). It is slightly huger (211.56 
ft. long and greatest diameter 42.8 ft. I, and the envelope is of 
a better stream-line shape to minimise air disturbance. The 
first (’• appeared in January, 1918. nnd nine more were added 
before Oct. 31. The C* lias a 110 hp. Berlin forward and a 
260 hp. Fiat aft. 

The *' North Sea ” type was designed ns a scout to act with 
the fleet or to carry out patrols of 20 hr. Its envelope has a 
capacity of 360,000 cu. ft., and the car can carry a crew of 20, 
the normal crew being 10. Since the signing of the armistice 
a North Sea ship has made a flight of 61 lir., 21 min., which 
is a record for a non-rigid, and is believed to have been sur- 
passed only by two performances of German Zeppelins. The 
length is 262 ft., greatest diameter 55 ft., and it is fitted with 
two 275 hp. Eagle or two 260 hp. Fiat engines. 


lisfortnne to the first naval airship no rigid w 
* I Britain until December, 1 “'" ‘ 


Inn. I. 1918, however, 1 


le whole framework ... 

e the gas bags, which v . 

n and moisture. No. 23, whieli has recently been 


construction of rigid oirships- 
nir British rigids were in commis- 
1 of frames of duralumin girders, 
reloped in a fabric cover. Inside 
thus protected from the action of 
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times over Loudon, is 540 ft. long and has a cubic capacity of 
approximately 1,000,000 ft. A more recent British rigid' has 
a capacity 50 per cent greater, while others larger still are on 
the stocks. 

During the war the functions of airships have been two — 
namely, to combat the submarine mcuuce and to act as scouts 
for the fleet. Bomb-dropping raids over laud were not at- 
tempted by British airships, and were only considered of minor 
importance by the Germans. 

Rigid airships are the best of scouts for a fleet. The Ger- 
mans owed their escape after the battle of Jutland to tlieir 
Zeppelins. It was Zeppelins which made possible the escape 
of the flotilla which raided Scarboro’ on Easter Monday. 
1916; and it was Zeppelins which enabled U-boats to torpedo 
H.M.S. Nottingham and Falmouth. 

The struggle with the submarine menace entailed two sorts 
of work, patrol and convoy. While on patrol the airships, 
particularly the S.S. type, were able to compass the destruction 
of numerous submarines, either by using their own bombs or 
by summoning surface craft. They were also able to direct 
vessels out of a danger /.one. Mines were likewise observed 
and destroyed. 

The system of convoy by airship proved extremely success- 
ful. No ship was ever sunk while under escort from the air. 
This work was very arduous and required constant vigilance. 

Airships are not so independent of weather as are beavier- 
thnu-nir craft, but it is interesting to nute that in 1918 up to 


the signing of the armistice there were only nine days on which 
no flying took place. 

It is a popular belief that airships require an extravagant 
number of mechanics. When the number of flying hours is set 
against the number of hands employed, airships are shown to 

i 1 — i i •*-- n heavier-tban-nir craft, 


e hours flown from 1915 t 


The total casualties to airship personnel during the war were 
239, of which 48 were fatalities due to flying accidents and 
enemy action. For every fatality suffered, 42.648 miles were 
flown. In the airship service credit is claimed, not for losses 
suffered, but for losses inflicted on the enemy, and for averting 
losses from one’s own side. When the potential destructiveness 
of each U-boat is considered, the services of the airships in 
securing the food supply of Great Britain and escorting troop- 
ships cannot easily be overrated. 


Description of the 

111 his extensive report on American aviation recently made 
to the British Air Ministry, and circularized throughout the 
Technical Sections of the Allies, Col. Lord Semphill, R. A. F.. 
reported in detail upon the Loaning monoplane as one of the 
most advanced and original designs that have ever been pro- 
duced, and with such great promise of success that it was well 
worthy of the most extensive development and study. Ameri- 
can officers of both the Army and Navy Service and several 
American engineers, notably Messrs. Crane, Willard and 


Loening Monoplane 

III the tests made by the manufacturer at Mineola during 
last summer nnd fall, the machine showed a high speed of 
146 ih.p.b., and on one occasion climbed to 24,000 ft. in 43 min. 
with pilot, passenger, I wo hours fuel and considerable gun 
equipment, thus establishing an unofficial height record for 
two-seaters. The new monoplane of the same type tested at 
Dayton by the U. S. Army showed practically the some high 
speed, and climbed — with a live load almost equal to the weight 
of the airplane — 16,000 ft. in 18 min. 



Three-Quarter Rear View 


Vought, who knew what Grover C. Loening had been working 
on for many years were confident and encouraging in their at- 
titude so that when the final successful performances were an- 
nounced by the War Department after its tests at Dayton, little 
surprise was shown except by those who have so erroneously 
maintained in the past that American designers were incapable 
of producing the most advanced types of fighting airplane by 
their own efforts. 

Generally speaking, in its actual performance the Loening 
monoplane has, with the full two-seater fighter load carried by 
the DeHaviimid, LePere, Bristol, etc., not only exceeded all the 
performances of these machines, but has with this same load 
equalled, if not exceeded, all of the performances of tile very 
best European single sealers with the same engine, such ns the 
8pad, Sopwith, Martinside, etc. 


The American aviution world has followed the progress of 
this new design with great interest, and there is a somewhat 
general regret that the war should have ended before this ma- 
chine could demonstrate, in actual service, the superiority of 
American high-speed fighter design. However, there are so 
many other uses that.n machine ol this type can be put to that 
continued development is looked forward to and promised by 
Mr. Loening. 

The first monoplanes of this type were, as a matter of fact, 
ordered from Mr. Loening by the Wriglit-Marthi Aircraft 
Corp., for the express purpose of serviug as (lying laboratories 
for the 300 hp. Hispano-Suiza engine of very high perform- 
ance. The military advantages of the design, however, were so 
obvious that the machines were quickly taken over by the 
Air Service of the Army*. 
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Send Us Your Dials 

The care or technique exercised in applying 
luminous material to the dials of aeronautic 
instruments has an important hearing on the 
results obtained. 

We maintain a large force of operatives who 
are highly skilled in this particular work. 
Our service is immediately available to in- 
strument manufacturers in all parts of the 
country. 

We use only Luma, the world's best Radium 


/ CELEBRATED 

LUMA 




Luminous Compound. 


Radium Dial Co. 

GENERAL 0FF1CES-PITTSBURGH. PA. 




a counterbalanced aviation 
crankshaft .... 


Patent'd July !0th, 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have whipped 48.S93 Aviation Crankshaft w to January S, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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Aeronautical Engineering and Airplane Design 
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THE GARDNER-MOFFAT COMPANY, Inc., Publishers 

120 West 32d Street, New York City 


It pays to be fussy 
about your pencil 

A pencil is so important in your work that it 

ELdoradO 

~t/ie master drawi/ig pencil " 
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OF PROPELLERS AND PONTOONS 


Let Us Quote 
You On 

“Special” Parts 

We want you to know that one of 
the largest departments of our busi- 
ness is devoted to the making of all 
manner of special parts for manu- 

Screw Machine and Lathe Work; 
Die and Sand Castings; Drawn or 
Stamped Parts; Forgings; Spun Brass 
Flanges, Ferrules, etc.; Wood Turn- 

Why not send us samples and 
specifications of your next require- 
ments and we'll try to make it worth 
your while. 

HAMMACHER, 
SCHLEMMER & CO. 

HARDWARE, TOOLS AND FACTORY SUPPLIES 
New York, Since 1848 4th Ave. & 13th St. 


That the postal planes built by “STANDARD” 
have carried the air mail uninterruptedly 
through all kinds of weather is another dem- 
onstration of “STANDARD” superiority. 
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THE FOX MACHINE COMPANY 


1810 W. Gavion St., Jackson. Mich. 



Aluminum Company of America 

General Sales Office. 2(00 Oliver Bnilding 
PITTSBURGH. PA. 


Producers of Aluminum 



Electrical Conductors 

for Industrial, Railway anil Commer- 
cial Power Distribution 


Ingot, Sheet.T ubing. Rod, Rivets, 
Moulding, Extruded Shapes 

Litot Aluminum Solders and Flux 

CANADA 

Northern Aluminum Co.. Ltd.. Toronto 
ENGLAND 

LATIN AMERICA 

Aluminum Co. of South America, Pittsburgh. Pa. 
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TypeC-20 
Propeller 
Boring 
Machine 

A recently per- 
fected machine for 
automatically boring 
the necessary holes in 
the modem aeroplane 
propeller hub in one 
operation. Extremely durable, compact, and effi- 
cient Does absolutely accurate and uniform work. 
Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 


Send today for complete details 


P 3. £/ates Machine (?o. 

BELOIT. WISCONSIN. U.S.A. 



Elastic Aviation Cord 

For Shock Absorbers on Airplanes 


J . W. WOOD ELASTIC WEB CO. 



ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 




FUEL LEVEL 
GAGES 

This cut shows our 
Model 51 Gage 
which is standard on | 

■■ practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit” as part of the 
M 1 equipment of Eng- £ ^ 

1 | 1 i i h Government II 

" Warplanes. ▼ 

BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 
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King Sewing Machine 
Company 

BUFFALO, N. Y. 


Large producers of screw ma- 
chine products, especially aero- 
plane bolts, nuts, clevis pins, 
clevises and universal joints. 

Contractors to Bureau of Air- 
craft Production. Government 
specifications and inspection. 

We solicit your inquiries. 



A-A 

foastor Oil 


Specialty Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

bounded I6S7 

The Oldest and Largest Manufacturers 
of Castor Oil in the United States 
120 BROADWAY ' ~ - NEW YORK 


You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 


"NwaJk, 

SPEED COUNTER 



Simply hold the Vecder against revolving propeller shaft: apply 
slight pressure the moment you start timing: release pressure when 
minute is up. Dutch starts or stops recording mechanism in- 

fsS'i^r * ccur *" w,thout u “ ^ * ,o ' , - w * ,,:h - 



The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


TURNBUCKLES 


Highest Quality 

to Meet the Most 
Exact Requirements 

Standard Turnbuckle Company 

CORRY. PA. 

New York Office: Woolworth Building 


STIMPSON-RIVETS 


v t t t 

IRON 



COPPER 

*'e Make Screw Head Nails And Rivets For Every Purpose. 
* EYELETS, HOOKS, GROMMETS ano WASHERS for SHOES. 

7 0 FRANKLIN AVENUE 70 shelter tents, corsets, leggins, mail. bags. 


Special 
To 

Order 

BROOKLYN. NEW-YORK 



“Airplane Propellers’ 


JACUZZI BROTHERS 

3034 .San Pablo Avenue Berkeley. Calif. 


We maintain a research labora- 
tory for the working out of new 
applications, including those 
pertaining to flying machines. 



RESI5TAL EYETECTS 


The Goggles 
for Aviators with 
Non- Shatterable 





M/B. only b u 

STRAUSS & BUEGELEISEN 

38 BROADWAY - - NEW YORK CITY 


Flottorp Manufacturing Co. 


4611 West 12th Street Chicago, III. 

213 Lyon Street Grand Rapids. Mich. 


Contractors to United States Got 



AVIATION 


SEAMLESS STEEL TUBING 

Large Stock on 




COLD DRAWN SHAFTING AND SCREW STEEL 
Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 

JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 


Ion. Cnlcaao. Pll ll.ll t ■ 



fOXBORO 

QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

Gasoline Level Indicator for circulating oil and water 

THE FOX BORO CO., Inc., FOX BORO, MASS., U.S.A. 


Gf?0 

jtgtMators 

Fo 


KILN INSTRUMENTS 




P 2?5-«£“a£ 


WORKS 


UNITED 

AIRCRAFT ENGINEERING 
CORPORATION 


NEW YORK 




Lightweight — Strength — Quality 

THE G & 0 MFG. CO., New Haven, Conn. 


JACUZZI BROTHERS 
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January IS, 19], J, °“ r5 



PARAGON Propellers ‘ /ly ,he world over 

AMERICAN PROPELLER & MFC. CO. 

Baltimore, Maryland. U. S. A. 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 



B . R US S> ELL SHAW 

32 East 23rd Street New York Citj 

COMPLETE 

AERONAUTICAL CONSULTING 

SERVICE 


INDEX TO ADVERTISERS 
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PRATT & LAMBERT 
AIRPLANE VARNISHES 


PROPER results in 


shing 


a ~~* depend not only upon a correctly 
proportioned mixture, but also upon 
the proper incorporation of the ingredi- 
ents with the whole — the study and care 
of experts, accustomed to the manufac- 
ture of finishes for airplane requirements. 
All this adds slightly to the cost per gallon, 
but lowers the cost of fi nishing, per plane. 


P RATT LAM BE RT-lxc 
BUFFALO, N. Y. 


f/ndjP 9 ’' 

C/r^^CRANKSl 
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CRANKSHAFTS 

FOR 

AIRPLANE, AUTOMOBILE, TRUCK AND TRACTOR MOTORS 

CAREFULLY FORGED 



PROPERLY HEAT TREATED 

AND 

ACCURATELY MACHINED 


TO YOUR BLUE PRINTS AND SPECIFICATIONS 


WE fALSO SPECIALIZE IN THE FORGING OF 

AXLES 

BOTH LIGHT AND HEAVY 

CAMSHAFTS, CONNECTING RODS, CONTROL LEVERS, 
GEARS, CLUTCH DRUMS AND FORKS, ETC. 

UPSET FORGINGS 

DRIVE SHAFTS, WHEEL HUBS, COUNTER WEIGHTS, ETC. 

SEND US YOUR INQUIRIES 

ANDERSON FORGE AND MACHINE CO. 

DETROIT, MICHIGAN 



load of American Planes to arrive 


First train 

Over There"- A! I D.N.4s from our plant. May.13.1918. 


Assembling the first Fusela 


Above train load of our Planes, after 
unloading in France. 


Captain Osborn about to fly the first Plane 
May 17,1918. 

Manufacturers /or the [Zn/tecf States Government 

jffe Daqton Wriqht Airplane Co. 

DAYTON, OHIO. 

“T/ie 3/rt/jp/ace of t/re Ar'rp/ane" 







